%. The fine clay fraction was collected through sedimentation after Stokes' law. The particle 86 size distribution of the collected fraction was analysed using a Sympatec laser diffraction 87 granulometer equipped with the HELOS optical system and the WINDOX software for data 88 acquisition. The average particle size (D50) was found to be 4.5 µm and more than 80 % of 89 the material has size less than 7.5 µm. The BET specific surface area, determined by nitrogen 90 adsorption using an automatic homemade apparatus, was (25.9 ± 0.1) m 2 /g. The cation 91 exchange capacity (CEC) was measured using hexaminecobalt(III) chloride [Co(NH 3 ) 6 Cl 3 ]. 92
The amount of hexaminecobalt(III) sorbed by the solid phase was determined by colorimetric 93 measurement at 472 nm using UV-vis spectroscopy and the CEC was found to be 6.0 94 meq/100g. 95 96
2-2: The starch material 97
The cassava starch was obtained by aqueous extraction from cassava tubers produced in 98
Mambando (Centre Cameroon). Starch material was manually ground and sieved at 100 µm. 99
The sieved starch was stored in high density polyethylene container at ambient temperature. 100
The moisture content, determined by drying to constant weight at 105°C, is 14 %. Content in 101 mineral ashes, determined by ignition at 550 °C in a muffle furnace, is 0.3 %. Elemental 102 analysis using the CHNS analyser Carlo Erba 1108, indicated respective contents of carbon 103 (39.1 %), hydrogen (7.5 %) and nitrogen (0.05 %). The H/C ratio, 5.2 is common for 104 polysaccharides. The very low nitrogen content, and the absence of the characteristic amine 105 band in the FTIR spectrum (not presented) indicate negligible content of proteins. 106
2-3: Experimental procedures 107
The kaolinite suspension was prepared by dilution of the aqueous extract of fine clay fraction 108 to a solid concentration of 0.5 mg/mL of turbidity 235 NTU (HACH 2100 N turbidimeter). 
3.1: Starch-Kaolinite interactions 153
The titration curves presented in figure 2, show the pH-dependence of the net proton surface 154 excess. For the starch, the specific amount of acidic groups is around 43 µmol/g (figure 2b). 155
In order to evaluate the spatial distribution of charges on the starch macromolecule, we can 156 assume that the latter is composed of glucose residues of molar mass 180 g/mol. The obtained 157 charge is then 7.7 mmol of protons per mole of glucose residue, which represents 0.77 % of 158 carboxylated residues (less than 1 % of glucose residues are bind to carboxylate group). 159
The titration curves at different ionic strength are virtually superimposed, which indicates a 160 very low charge. The electrophoretic mobility of kaolinite (Figure 3a) shows very little dependence on ionic 178 strength and also on pH in the domain above pH 6, which confirms the presence of permanent 179 charges that were detected from the titration curves. In the domain below pH 6, strong pH 180 dependence of the electrophoretic mobility results from the protonation of the hydroxylic 181 functions on the edges of the clay particles. electrostatic interactions between the clay and the starch is illustrated in figure 3 (c and d) . 209
While kaolinite showed to be relatively insensitive to monovalent cations (Na + ) (Figure 3a) , 210 its negative electrophoretic mobility dramatically decreases in the presence of 10 5 M Ca 2+ . 211
Comparatively, the mobility of starch is less sensitive to the presence of Ca 2+ , the 212 complexation of which with carboxyl and eventually dissociated hydroxyls being much 213 weaker than on dissociated surface sites on clay. The charge interaction between kaolinite 214 and starch is hence, reduced and this results in a decrease of the interaction sphere between 215 M a n u s c r i p t 8 surface charge remains negative even in the presence of calcium (figure 3c) as well as the 217 starch surface (figure 3d). The hypothesis to explain the remaining negative charge of the 218 kaolinite in the presence of calcium is that, edge-edge aggregation that leads to loose 219 aggregates takes place within the kaolinite suspension in presence of calcium. These loose 220 aggregates enclose part of the negative charge of kaolinite particles preventing then further 221 screening because of the repulsion between the calcium cation at the external shell of these 222 aggregates. Hence, even if the added calcium cations screened both starch and kaolinite 223 surface, the overall surface of both component remain negative and the electrostatic repulsion 224 between the two components is dominant and favours the stability of the system. 225 
